###### Strengths and limitations of this study

-   This study adopted a mixed methods approach, involving a questionnaire survey and in-depth interviews.

-   The sample size is large, enabling us to explore determinants of emergency volunteering from individual, community and institutional perspectives.

-   The concept of 'emergency events' adopted in this study was general and covered a broad range of events, which may lead to vague or uncertain answers from some respondents.

-   Self-reported willingness to volunteer varied with different scenarios.

-   This study was conducted in Heilongjiang, which may not be representative of the entire country of China.

Introduction {#s1}
============

Emergency volunteering emerged and developed in a time of crisis. Since the second half of the 20th century, the world has encountered a high incidence of disastrous events: 1986 Chernobyl disaster in Ukraine, '9.11' terrorist attack in 2001 in the USA, 2003 SARS crisis, 2008 Wenchuan earthquake in China, just to name a few. Some of the disastrous events are natural disasters, others are manmade. It is undeniable that governments play a leading role in emergency responses. However, in many cases, the emergency response needs exceed the capacity of government agencies and professional rescue bodies. Volunteers often play a critical role across the entire spectrum of rescue efforts.[@R1] For example, immediately following the 1995 Oklahoma city bombing, voluntary organisations and civilian volunteers participated in the search and rescue efforts and a Compassion Centre was established by volunteers within 7 hours.[@R2] After the 1976 Tangshan earthquake, survivors formed rescue teams immediately to save people buried in the debris.[@R3] Indeed, without the efforts of spontaneous volunteers, immediate response and recovery would not have a high success rate.[@R4]

The best definition of volunteers was probably given during the International Year of Volunteers (2001): 'A volunteer is a person, who, having carried out the duties of every citizen, places her/his own capacity at the disposal of others, for the community or for all humanity. She/he operates in a free and gratuitous manner promoting creative and effective responses to the needs of beneficiaries of her/his own action and contributing to the realisation of common goods'.[@R5] There are three types of volunteers in emergency responses according to the Hong Kong Red Cross: a community-based volunteer is someone who comes from the community and is willing to help others; a functional volunteer is someone who is equipped with specific emergency skills, such as first aid and psychological support; a professional volunteer is someone who has a professional qualification, such as a doctor or nurse.[@R6] Emergency volunteering requires a will to help others and also professional knowledge and skills.[@R6]

Some countries have attached great importance to improving the public capability of an emergency response. For example, in the USA, the Community Emergency Response Team (CERT) programme offers a consistent and nationwide approach to volunteer training, which has enhanced the public capability to respond to and recover from disasters.[@R7] The Japanese government has integrated emergency education into school education and community activities and established multiple 'disaster prevention days' to carry out emergency training and exercises.[@R8] Such regular emergency training ensures that people with qualified skills can be effectively deployed to emergency volunteer services during disasters. However, China has not yet established a regular community-based emergency training programme and lacks volunteers with specific knowledge and skills to respond to emergencies.[@R9] These shortfalls were conspicuously exposed after the Wenchuan earthquake, even resulting in a 'new victims' phenomenon: many volunteers had no capacity to provide rescue services and instead put themselves in a dangerous situation requiring support from others.[@R9]

The development of an organised emergency volunteer system in China is still in its infant stage. During the 2003 SARS outbreak, only a small number of social organisations and individuals provided volunteer services. The demand for large numbers of rescue workers in the 2008 Wenchuan earthquake accelerated the development of organised emergency volunteering. According to the statistics, more than 4 million volunteers (including both spontaneous and organised volunteers) were involved in disaster relief activities during the Wenchuan earthquake, which remained the largest emergency volunteering effort in China up to now.[@R10] However, most of those volunteers were spontaneous and operated in an unorganised state, which even added some obstacles to the emergency rescue work (such as unintended interference with professional activities and the aforementioned 'new victims' phenomenon).[@R9]

There have been increasing calls to integrate volunteer organisations into the formal emergency response system.[@R11] Many developed countries have established institutionalised mechanisms to attract, train and retain volunteers.[@R12] In Japan, a volunteer centre was established, serving as a volunteer recruitment platform.[@R13] In the USA, the Medical Reserve Corps is a national network of volunteers which maintains a recruitment and registration system for emergency volunteering.[@R14] Formal volunteer organisations were also established in Germany, the UK and Australia.[@R11] In the case of emergencies, these organised volunteers can be mobilised and deployed rapidly. Such systems also offer appropriate protections on the health of the volunteers through training, support and insurance coverage.[@R14]

In countries with a well-established volunteer system (comprising relevant laws, policies, organisations, advocacy mechanisms and training and deployment mechanisms), participation in volunteering is high. In the USA, for example, 40% of the total population is involved in volunteer services.[@R19] Germany only has a population of about 82 million, but 23 million have participated in volunteer activities and 1.8 million have provided emergency volunteering services.[@R15] It is not clear how many people in China are willing to volunteer and have actually provided emergency volunteer services. Due to the lack of a well-organised volunteer management system in China, only 1% of the total population has registered for volunteering services.[@R19]

The theory of rational action states that individual behaviours are influenced by their cognitions and attitudes based on the comprehensive consideration of various information.[@R20] Extensive studies have been undertaken in western countries with regard to the motivation and benefits of volunteering. Willingness to volunteer often depends on specific circumstances[@R21] and is also subject to the impacts of regulations and training.[@R22] Finkelstein *et al* [@R25] categorised the motivation of volunteers into selfless and altruistic motives; self-interest (eg, career-related benefits) and social objectives (such as prosocial behaviours). Blau *et al* [@R26] investigated the influence of incentive mechanisms on emergency volunteering and found that the desire for advancement opportunity and better pay is a strong reason for providing emergency volunteer services. However, there is a dearth of literature in China probing willingness to emergency volunteer and participation in emergency volunteering. This study aimed to fill the literature gap and provide evidence for policy development in relation to emergency volunteering (including both spontaneous and organised volunteering).

Methods {#s2}
=======

Questionnaire survey {#s2a}
--------------------

### Study population {#s2a1}

A cross-sectional questionnaire survey was conducted in Heilongjiang province in September and October 2014. Heilongjiang is located in the northeast of China, with a population over 38 million. The gross domestic product per capita in Heilongjiang reached ¥39 352 (US\$5700) in 2015, lower than the national average of ¥49 730 (US\$7957).[@R27] Over the past few decades, this region experienced forest fires, floods, SARS and other disastrous events.

A multistage stratified cluster sampling strategy was adopted to ensure the demographic and social-economic diversity of the study participants. Five (out of 13) municipalities in Heilongjiang were selected: Harbin (capital city), Qiqihar, Mudanjiang, Jiamusi and Daqing. In each municipality, one urban district and one rural county were randomly selected. Two communities/villages were then randomly selected from each district/county. All of the households in the selected communities/villages were eligible to participate in the survey. Trained interviewers visited the selected households and explained the purpose of the survey to the person they met first, and then asked this person to nominate one adult member to complete the questionnaire. A total of 2800 questionnaires were returned, of which 2686 (95.9%) were valid for data analyses.

The questionnaire survey was administered through face-to-face interviews. Each interview took about 20 min. The interviewers were recruited from the postgraduate students in the School of Public Health at Harbin Medical University. They had attended a training workshop prior to embarking on the fieldwork. One experienced researcher was allocated to each community/village to supervise the data collection activities.

### Dependent variable {#s2a2}

Willingness to emergency volunteer: respondents were asked to rate on a 5-point Likert scale (ranging from 1 'no, not at all' to 5 'yes, very much') in relation to the question: 'Are you willing to respond to emergencies as a volunteer?'

Participation in emergency volunteering: respondents were asked whether they had ever participated in emergencies as a volunteer (yes or no).

### Independent variable {#s2a3}

The independent variables tested in this study included sociodemographic characteristics, awareness and attitudes towards emergency risks, community attachment, recognition of responsibility and self-efficacy in an emergency response. These variables were selected based on the existing literature. Rosychuk and colleagues suggest the application of the knowledge-attitudes-behaviour model in emergency volunteering studies,[@R23] based on the theory of rational action.[@R20] Enders recommends the addition of past experience and self-efficacy into the knowledge-attitudes-behaviour model.[@R28] The self-efficacy theory posits that confidence and ability contribute to the individual's capacity to control their behaviours.[@R29] In recent years, the social capital theory has started to attract increasing attention. Catts and Chamings proposed that social capital based on trust is critical to the effective functioning of volunteering.[@R30]

The *sociodemographic characteristics* of the respondents were measured by gender, age, residency, educational attainment and household income.

*Knowledge:* 18 statements (involving earthquake, fire, infectious disease, food poisoning and first aid) were designed to test the knowledge of the respondents in regard to emergencies. Respondents chose one of the answers for each statement: agree, disagree, don't know. A correct answer attracted a score of 1, otherwise 0.

*Risk perception*: respondents were asked to rate the risk of emergencies (four items) in relation to natural disaster (earthquake, flood), accidents (fire, road accident), public health (infectious disease, food poisoning) and social unrest (violence, terrorism), respectively, on a five-point Likert scale (ranging from 1-'highly unlikely' to 5-'highly likely'). The level of risk awareness was also indicated by an additional item measuring the coverage (yes or no) of accident injury insurance.

*Attitudes* (four items): respondents were asked to rate their attitudes and beliefs towards emergency preparedness on a 5-point Likert scale (ranging from 1-'strongly disagree' to 5-'strongly agree'). Example questions: 'Luck is more important than preparedness in emergencies'.

*Community attachment* (five items): respondents were asked to rate how closely they were attached to their community on a 5-point Likert scale (ranging from 1-'strongly disagree' to 5-'strongly agree'). Example statements: 'I'm willing to help my neighbour when they have troubles'.

*Recognition of responsibility* (one item): respondents were asked to judge whether volunteers should have some responsibility (yes or no) to respond to emergencies.

*Self-efficacy* (two items): respondents were asked to rate their capability to engage in an emergency response ('I am confident that I can cope with emergencies effectively') and mitigate risks ('I can always keep calm when I encounter emergencies') on a 5-point Likert scale (ranging from 1-'totally disagree' to 5-'totally agree').

*Past experience of emergencies*: respondents were asked whether they had ever experienced emergencies in the past (yes or no).

*Exposure to awareness campaigns over the past year:* respondents were asked whether they had received any emergency-related training in the past year (yes or no).

*Behaviour in emergency preparedness* (four items): respondents were asked to report their behaviours in relation to emergency preparedness on a 5-point Likert scale (ranging from 1-'totally disagree' to 5-'totally agree'). Example questions: 'I always take the initiative to participate in emergency training'.

### Quantitative analysis {#s2a4}

The two dependent variables (willingness to volunteer and participation in volunteering) were collapsed into two categories respectively, with 0 indicating 'unwilling' (score 1, 2 or 3) or 'no' and 1 indicating 'willing' (score 4 or 5) or 'yes'.

The independent variables were transformed into categorical measurements for the purpose of statistical analyses due to a lack of evidence to support the assumptions of linear correlations. For the scales measuring *knowledge, risk perception, attitudes, community attachment, self-efficacy* and *behaviour*, a summed score was calculated before it was recoded into 1 'above average' and 0 'on/below average'.

χ^2^ tests were performed to determine the differences of the two dependent variables across different categories of the independent variables. The independent variables that showed statistical significance (p＜0.05) were entered into a multivariate logistic regression model. The regression model was established to determine the effect size of each independent variable, adjusted for the influence of others. All statistical analyses were conducted using SPSS V.19.0. A p value (two-sided) less than 0.05 was considered to be statistically significant.

In-depth interview {#s2b}
------------------

### Materials {#s2b1}

Two semistructured interview guides were developed by the study team based on the study objectives. One semistructured interview guide was for volunteer organisation managers and officials and included questions regarding the emergency system construction, the operation of the emergency volunteering organisations, the status of and barriers to emergency volunteering. The other was for residents and included questions relating to the status and experience of residents' participation in emergency volunteering as well as the reasons for not participating.

### Sampling strategy and data collection {#s2b2}

The interviews were conducted in Heilongjiang province in October 2014. Ten residents and nine volunteer organisation managers and officials completed the interviews. Each interview took about 20--30 min. The 10 residents were community members, who were selected from those who had finished our questionnaire survey. We contacted them through the community councils. Their interviews were administered face-to-face. The nine managers and officials were from volunteer organisations. Their interviews were conducted by telephone.

All interviews were digitally recorded, transcribed and thematically coded. The final sample size was determined by saturation of information when no new themes emerged.

### Qualitative analysis {#s2b3}

The interview data were analysed thematically. The coding framework was developed inductively from the data. The initial coding used open coding (codes derived directly from the data) and theoretical coding. The initial codes were then refined to produce a smaller set of themes. The coding framework was subject to continuing iterative revision during the course of analysis.[@R31] Findings were discussed and approved by the study team.

### Data integration {#s2b4}

The categories emerging inductively from the interviews were compared with the findings of the questionnaire survey. Conclusions were made based on the consolidated results, which expanded the strength of each type of data to offer more robust evidence.

Ethics approval {#s2c}
---------------

The study was approved by the Medical Research Ethics Committee of Harbin Medical University. Participation in this study was completely voluntary. Written informed consent was obtained from each participant.

Patient and public involvement {#s2d}
------------------------------

Patients and members of the public were not involved in the design and conceptualisation of this study.

Results {#s3}
=======

Characteristics of respondents {#s3a}
------------------------------

The respondents had an average age of 41.9 (SD=14.6) years; 56.2% were women; 58.0% resided in rural areas and 29.1% had obtained a university qualification. More than 52% of respondents had a monthly household income between ¥2000 (\$300) and ¥4999 (\$750) ([table 1](#T1){ref-type="table"}).

###### 

Characteristics of respondents and their willingness to volunteer and participation in volunteering (n=2686)

  --------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristics                                      Respondents (n (%))   Willingness\   χ^2^     P values   Participation\   χ^2^     P values
                                                                             (n (%))                            (n (%))                   
  ---------------------------------------------------- --------------------- -------------- -------- ---------- ---------------- -------- ----------
  Gender                                                                                    3.374    0.066                       18.403   0.000

   Male                                                1177 (43.8)           751 (63.8)                         333 (28.3)                

   Female                                              1509 (56.2)           1014 (67.2)                        319 (21.1)                

  Age (years)                                                                               19.168   0.000                       11.328   0.003

   \<35                                                910 (33.9)            550 (60.4)                         250 (27.5%)               

   35--55                                              1265 (47.1)           852 (67.4)                         302 (23.9%)               

   55+                                                 511 (19.0)            363 (71.0)                         100 (19.6%)               

  Residency                                                                                 12.292   0.000                       3.869    0.049

   Rural                                               1559 (58.0)           1067 (68.4)                        400 (25.7)                

   Urban                                               1127 (42.0)           698 (61.9)                         252 (22.4)                

  Educational attainment                                                                    6.254    0.044                       19.647   0.000

   ≤Junior high school                                 1260 (46.9)           830 (65.9)                         262 (20.8)                

    Senior high school                                 644 (24.0)            400 (62.1)                         160 (24.8)                

    University                                         782 (29.1)            535 (68.4)                         230 (29.4)                

  Household monthly income (¥/\$)                                            1.189          0.552               1.603            0.449    

    0--1999/0--300                                     853 (31.8)            573 (67.2)                         217 (25.4)                

    2000--4999/300--750                                1409 (52.4)           916 (65.0)                         328 (23.3)                

    5000+/750+                                         424 (15.8)            276 (65.1)                         107 (25.2)                

  Knowledge about emergencies                                                53.966         0.000               35.438           0.000    

    On/below average                                   1083 (40.3)           623 (57.5)                         242 (19.0)                

    Above average                                      1603 (59.7)           1142 (71.2)                        410 (28.9)                

  Risk perception                                                                           10.137   0.001                       2.725    0.099

    On/below average                                   1420 (52.9)           894 (63.0)                         363 (25.6)                

    Above average                                      1266 (47.1)           871 (68.8)                         289 (22.8)                

  Attitudes towards emergency preparedness                                   56.259         0.000               0.903            0.342    

    On/below average                                   1370 (51.0)           808 (59.0)                         322 (23.5)                

   Above average                                       1316 (49.0)           957 (72.7)                         330 (25.1)                

  Community attachment                                                                      74.360   0.000                       31.146   0.000

    On/below average                                   1522 (56.7)           895 (58.8)                         308 (20.2)                

    Above average                                      1164 (43.3)           870 (74.7)                         344 (29.6)                

  Recognition of responsibility                                              36.808         0.000               13.025           0.000    

   Yes                                                 372 (13.8)            296 (79.6)                         118 (31.72)               

   No                                                  2314 (86.2)           1469 (63.5)                        534 (23.08)               

  Self-efficacy                                                                             54.824   0.000                       0.888    0.346

   On/below average                                    1456 (54.2)           866 (59.5)                         343 (23.56)               

    Above average                                      1230 (45.8)           899 (73.1)                         309 (25.12)               

  Preparedness behaviour                                                                    91.289   0.000                       29.143   0.000

    On/below average                                   1530 (57.0)           889 (58.1)                         312 (20.39)               

    Above average                                      1156 (43.0)           876 (75.8)                         340 (29.41)               

  Past experience of emergencies                                             32.690         0.000               5.901            0.015    

    Yes                                                580 (21.6)            439 (75.7)                         163 (28.10)               

    No                                                 2106 (78.4)           1326 (63.0)                        489 (23.22)               

  Exposure to awareness campaigns over the past year                         2.988          0.084               95.869           0.000    

    Yes                                                657 (24.5)            450 (68.5)                         253 (38.51)               

    No                                                 2029 (75.5)           1315 (64.8)                        399 (19.66)               

  Injury insurance coverage                                                  11.830         0.001               51.285           0.000    

    Yes                                                789 (29.4)            557 (70.6)                         264 (33.46)               

    No                                                 1897 (70.6)           1208 (63.7)                        388 (20.45)               
  --------------------------------------------------------------------------------------------------------------------------------------------------

Willingness to volunteer and participation in volunteering {#s3b}
----------------------------------------------------------

About 65.7% of respondents were willing to volunteer in emergency events, including 28.3% who expressed strong willingness. Only 7.7% of respondents were not willing to volunteer and 1.2% were strongly unwilling. About 24.3% of respondents had participated in emergencies as a volunteer.

Factors associated with willingness to volunteer and participation in volunteering {#s3c}
----------------------------------------------------------------------------------

Willingness to volunteer varied by age, residency, educational attainment, knowledge about emergencies, risk perception, attitudes towards emergency preparedness, community attachment, recognition of responsibility, self-efficacy, preparedness behaviour, past experiences and injury insurance coverage. However, no significant differences in willingness to volunteer were found across gender, income and exposure to emergency awareness campaigns (p\>0.05, [table 1](#T1){ref-type="table"}).

Participation in volunteering varied by gender, age, residency, educational attainment, knowledge about emergencies, community attachment, recognition of responsibility, preparedness behaviour, past experiences, injury insurance coverage and exposure to emergency awareness campaigns. However, income, risk perception, attitudes towards emergency preparedness and self-efficacy were not found to be associated with participation in volunteering (p\>0.05, [table 1](#T1){ref-type="table"}).

The two multivariate logistic regression models confirmed the results of the χ^2^ tests. The respondents who were older, resided in rural areas and had a university qualification were more likely to be willing to volunteer in emergencies. Willingness to volunteer was also positively associated with better knowledge about emergencies, higher risk perception, more positive attitudes towards emergency preparedness, past experience of emergencies, stronger community attachment, higher recognition of responsibility, higher self-efficacy, preparedness behaviour and injury insurance coverage ([table 2](#T2){ref-type="table"}).

###### 

Factors associated with willingness to volunteer and participation in volunteering---findings from multivariate logistic regression analysis

  Variables                                            Willingness   Participation                                    
  ---------------------------------------------------- ------------- --------------- ---------------- ------- ------- ----------------
  Gender                                                                                                              
   Male                                                --            --              --               0.000   1.481   1.230 to 1.783
   Female (reference)                                                                                                 
  Age                                                                                                                 
   \<35 (reference)                                                                                                   
   35--55                                              0.027         1.243           1.026 to 1.507   0.161   0.861   0.698 to 1.061
   55+                                                 0.006         1.433           1.106 to 1.857   0.060   0.756   0.565 to 1.012
  Residency                                                                                                           
   Rural                                               0.011         1.308           1.064 to 1.608   0.000   1.518   1.208 to 1.908
   Urban (reference)                                                                                                  
  Educational attainment                                                                                              
   ≤Junior high school (reference)                                                                                    
    Senior high school                                 0.656         0.949           0.755 to 1.194   0.005   1.436   1.115 to 1.850
    University                                         0.005         1.426           1.114 to 1.825   0.000   1.747   1.343 to 2.272
  Knowledge about emergencies                                                                                         
    On/below average (reference)                                                                                      
    Above average                                      0.000         1.627           1.363 to 1.943   0.391   1.091   0.894 to 1.331
  Risk perception                                                                                                     
    On/below average (reference)                                                                                      
    Above average                                      0.031         1.209           1.018 to 1.436   --      --      --
  Attitudes towards emergency preparedness                                                                            
    On/below average (reference)                                                                                      
    Above average                                      0.000         1.567           1.318 to 1.862   --      --      --
  Community attachment                                                                                                
    On/below average (reference)                                                                                      
    Above average                                      0.000         1.720           1.429 to 2.069   0.000   1.547   1.266 to 1.890
  Recognition of responsibility                                                                                       
    Yes                                                0.000         1.981           1.498 to 2.619   0.001   1.517   1.177 to 1.955
    No (reference)                                                                                                    
  Self-efficacy                                                                                                       
    On/below average (reference)                                                                                      
    Above average                                      0.001         1.360           1.133 to 1.631   --      --      --
  Preparedness behaviour                                                                                              
    On/below average (reference)                                                                                      
    Above average                                      0.000         1.714           1.424 to 2.064   0.001   1.391   1.151 to 1.681
  Past experience of emergency events                                                                                 
    Yes                                                0.000         1.540           1.234 to 1.921   0.178   1.163   0.934 to 1.449
    No (reference)                                                                                                    
  Injury insurance coverage                                                                                           
    Yes                                                0.003         1.335           1.102 to 1.619   0.000   1.822   1.500 to 2.214
    No (reference)                                                                                                    
  Exposure to awareness campaigns over the past year                                                                  
   Yes                                                 --            --              --               0.000   2.191   1.784 to 2.691
    No (reference)                                                                                                    
  Constants                                            0.000         0.317                            0.000   0.072   

The respondents who were male, resided in rural areas and had a senior high school or university qualification were more likely to participate in emergency volunteering. Participation in volunteering was also positively associated with stronger community attachment, higher recognition of responsibility, preparedness behaviour, injury insurance coverage and exposure to awareness campaigns ([table 2](#T2){ref-type="table"}).

Gap between willingness to volunteer and participation in volunteering {#s3d}
----------------------------------------------------------------------

Two main themes were identified from the qualitative analysis process: 'policy environment' and 'organisational management'. The interviews revealed that an inappropriate policy environment and incomplete volunteer organisational management were major barriers for converting willingness into actions. [Table 3](#T3){ref-type="table"} illustrates the key concepts emerging from the interviews.

###### 

Overarching categories and key concepts emerging from qualitative analyses of the interviews

  Category                    Concept                  Representative quote(s)
  --------------------------- ------------------------ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Policy environment          Related policies         'Honestly speaking, it is very hard to maintain normal operations of volunteer organisations with only a small amount of funds being given by the government.' (volunteer organisation manager)
                              Related Law              'As far as I know, there are no unified laws and regulations for volunteer services throughout the country, and the laws and systems set up by the local governments vary.' (official)
                              Coordination mechanism   'Because of a lack of effective coordination, both spontaneous volunteers and organised volunteers failed to play their role in many emergency rescue efforts and they instead caused chaos.' (official)
  Organisational management   Volunteer recruitment    'I have lived in the area for years, but have never heard about volunteer recruitment, I don't know where to go to volunteer.' (resident)
                              Emergency training       'I don't have any first aid skills and do not know where to get the training. As for our communities, it seems that there has never been any organisation which provides emergency education and training. So I do not think I have the ability to be an emergency volunteer.' (resident)
                              Protection mechanism     'Emergency rescue is risky, and I don't have insurance. If I volunteer, I'm not sure if there are organisations or agencies that would provide me with risk-reduction protection.' (resident)
                              Incentive mechanism      'In our country, volunteers generally are given a few honourable rewards, such as certificates and honorary titles. There is a lack of incentives related to their benefits. Also, there is a lack of a volunteering culture in this society.' (volunteer organisation manager)

Policy environment refers to the related policies, laws, regulations and coordination mechanisms on emergency responses. The interviewees agreed that there was a shortage of unified national laws and regulations in relation to volunteer services. Local regulations were inconsistent across regions. In addition, no reliable government funding was allocated to support the organisation of emergency volunteering. The Wenchuan earthquake demonstrated the failure of the national emergency response system to integrate volunteer organisations and spontaneous volunteers into rescue and recovery efforts.

Inappropriate management of volunteers, including volunteer recruitment, training, protection and incentive mechanisms, contributed to the limited willingness of the public to volunteer and participation in emergency volunteering. The interviewees reported a lack of an intermediary recruitment platform for volunteer organisations and communities. The public was not well-informed of the channels by which to participate in volunteering activities. The incentive mechanisms (such as reward systems) and protection mechanisms (such as insurance coverage) fell behind the needs of volunteers, restricting their participation in emergency volunteering. In addition, emergency volunteering had not become a culture commonly shared by society.

In summary, based on the findings from the questionnaire survey and the in-depth interviews, public willingness to volunteer and participation in emergency volunteering are shaped by factors from the individual, community and institutional perspectives ([figure 1](#F1){ref-type="fig"}).

![Factors associated with willingness to volunteer and participation in volunteering shows that willingness to volunteer and participation in volunteering are determined by many factors, including those at the individual level (age, knowledge about emergencies, educational attainment and so on), community level (community attachment, recognition of responsibility and residency) and institutional level (policy environment and organisation management). Willingness to emergency volunteer determines participation in emergency volunteering; also, institutional factors influence participation in emergency volunteering directly.](bmjopen-2017-020218f01){#F1}

Discussion {#s4}
==========

Non-professional rescue workers and volunteers play a vital role in an emergency response system.[@R32] Successful rescue operations in emergencies depend on coordinated efforts by a wide range of responders.[@R33] In this study, we found a relatively high level of willingness to volunteer: more than 65% of respondents were willing to volunteer in emergencies. However, only a small percentage (24.3%) of respondents had participated in emergency volunteering. Willingness to volunteer and participation in volunteering are determined by many factors, including those at the individual level, community level as well as those at the institutional level. The findings of this study support the theory of rational action.[@R20]

Individual factors {#s4a}
------------------

In this study, we found that people with a better knowledge of emergencies are more likely to be willing to volunteer. Indeed, knowledge and skills are deemed as key factors in influencing human behaviours in several behavioural investigations.[@R34]

Training and education is perhaps the most commonly used strategy for improving knowledge and awareness. Education helps shape people's consciousness, cognition and behaviour.[@R35] Evidence shows that education is the most consistent and strongest determinant of volunteering participation,[@R36] which is consistent with our findings. Exposure to emergency awareness campaigns appeared to be a significant factor influencing volunteering participation. But only 24.5% of respondents had been exposed to emergency awareness campaigns over the past year. This level is very low compared with Japan where an 'education for all' system exists, integrating emergency education (for disaster prevention and mitigation) into school education and community activities.[@R9] Unlike in many developed countries, volunteer training has not been integrated into the national emergency rescue system in China.[@R24] In the USA, for example, the CERT programme was established in 1985, recognising the fact that disaster survivors are likely to be on their own at the early stage of a disaster and they need to be prepared to help themselves.[@R16] Germany, Australia and some other countries have also established an emergency training system focusing on emergency volunteering services.[@R2]

Better knowledge can improve risk perception and self-efficacy, which can strengthen willingness to volunteer.[@R38] In this study, we found that increased risk perception, more positive attitudes towards emergency preparedness and injury insurance coverage are significant predictors of willingness to volunteer. Injury insurance coverage is also a strong predictor of volunteering participation. Risk perception and injury insurance coverage are an indication of risk awareness. We found that the respondents covered by injury insurance have a higher ratio of participation in emergency volunteering than those without insurance. In Japan and Germany, emergency volunteering services are encouraged through a sound volunteer risk management system, such as volunteer insurance programmes.[@R15] In Germany, the government has a statutory responsibility to purchase insurance for volunteers.[@R15]

Respondents who report high levels of confidence and a perceived ability to respond are more likely to participate in volunteering. We found that self-efficacy is a significant predictor of willingness to volunteer, and emergency preparedness behaviours influence both willingness to volunteer and participation in volunteering. These findings are consistent with previous studies. Wang and colleagues found that self-efficacy has a strong impact on behaviours and behaviour intentions in challenging environments.[@R40] Emergency preparedness training can result in knowledge gains and shifts attitudes towards volunteering.[@R41] Fothergill and colleagues found that nurses have higher willingness and participation in emergency volunteering services, partly because nurses are professionally trained and adequately prepared.[@R42]

We found that past experience of emergencies is associated with higher willingness to volunteer. This is perhaps because these people have developed a better understanding of the need for volunteering services. Emergency experience may prompt people to become more proactive in acquiring the knowledge and skills associated with an emergency response,[@R43] boosting their confidence to participate in volunteering services.

In this study, older age was found to be associated with higher willingness to volunteer in emergency events. Previous studies identified 35--55 years as the most active age for volunteering.[@R36] Smith argues that this may be due to the rising socioeconomic status of middle-aged people.[@R36] Lee and colleagues point out that social and family commitment may be a factor shaping people's decision to volunteer.[@R35] Older people may be more experienced and confident to participate in volunteering. The results of this study showed that participation in emergency volunteering is higher for men, which is consistent with the findings of a previous study.[@R36]

Community factors {#s4b}
-----------------

Social capital can foster trust and enforce reciprocal behaviours in a group.[@R12] We found that community attachment is a significant predictor of volunteering willingness and participation. Previous studies conducted in several western countries showed that people who have a strong consciousness of neighbourhood and a sense of belonging to community are most likely to participate in community volunteering activities.[@R44] Social relations based on trust and solidarity can encourage emergency volunteering.[@R30]

We found that rural residents are more likely to be willing to volunteer and participate in volunteering than their urban counterparts. It has been widely accepted that rural residents have a stronger bond and sense of community than their urban counterparts.[@R44] This is no exception in China. Studies have found that a strong local concentration of network ties is more common in people with lower social status (eg, people with lower levels of income and education). Naturally, rural residents in China have a stronger sense of community and are more inclined to help each other.[@R48] The urban overload hypothesis speculates that urban residents are often exposed to many events; so they are inclined to be immune to a mass of information.[@R49]

In this study, we found that recognition of responsibility is a significant predictor of willingness to volunteer and participation in volunteering. Recognition of responsibility refers to the individual's understanding, emotion and belief of social responsibility as well as their subconscious attitude to assume obligation and responsibility, which can help volunteering to become a normalised activity.[@R50] However, a low level of recognition of responsibility (13.8%) was demonstrated among the study participants. In the UK, most emergency volunteers engage in volunteering activities 'just to give something back to the community'.[@R44] Some western countries even use legislation tools to mandate community responsibilities. In Norway, for example, the 'Fire and Explosion Prevention Act' stipulates that the public has a duty and obligation to assist in fire and rescue services when required by the on-scene commander.[@R24]

Institutional factors {#s4c}
---------------------

Previous studies suggest that the model of volunteer management consists of four components: leadership, integration processes, resources commitment and relative autonomy of volunteers.[@R37]

The participants of this study believed that the policy environment is critical for promoting emergency volunteering and that government-supported volunteer activities are more effective.[@R51] In the USA, the encouragement of volunteering has long been public policy. The Serve America Act of 2009 presented the most dramatic expansion of the size and scope of policies supporting volunteering. The act, on the one hand, has increased the quantity of volunteers nationwide by providing inducements (such as an education award or income); on the other hand, it has strengthened the development of volunteering organisations through the provision of funds.[@R22] Analogously, Australia and New Zealand provide strong financial support to their emergency volunteering.[@R37]

Volunteering organisational management was considered by our interviewees to be another institutional factor influencing participation in emergency volunteering. The contributions of volunteers, especially those from unorganised volunteers, are not always positive in emergency events. Their desire to help may not align well with the planned strategy of rescue efforts.[@R24] Drill exercises may offer a platform for the better coordination of unorganised volunteers.[@R24] There is also a need to develop a transparent certification and reward system, attracting and recognising volunteer efforts.[@R52]

Strengths and limitations {#s4d}
-------------------------

This study adopted a mixed methods approach, involving a questionnaire survey and in-depth interviews. The findings from the two methods complement and support each other. Factors associated with willingness to volunteer and participation in emergency volunteering were explored from individual, community and institutional perspectives.

The questionnaires were administered through face-to-face interviews. Such an approach has the potential to result in response bias. However, the risk is minimal when the questions are deemed non-sensitive by the respondents and the interviewers are strangers to the respondents. We also trained the interviewers to avoid suggestive questioning.

The concept of 'emergency events' adopted in this study was general and covered a broad range of events including natural disaster, human-made accidents, public health emergencies and social unrest. This may lead to vague or uncertain answers from some respondents. Self-reported willingness to volunteer may vary in different scenarios.[@R22] Scenario-based studies should be considered in the future for a better understanding of the findings. This study was conducted in Heilongjiang, which may not be representative of the entire country of China. Caution need to be taken when generalising the findings. The cross-sectional design of this study does not allow causal conclusions to be drawn.

Conclusion {#s5}
==========

A relatively high level of willingness to volunteer in emergency events is evident in northern China. But willingness has not effectively translated into volunteering actions. People with a better knowledge of emergencies are more likely to be willing to volunteer because they have better risk perceptions and are more confident to participate in volunteering. However, low levels of recognition of responsibility and community attachment may demotivate people to participate in emergency volunteering. Inappropriate institutional environments may also impose serious barriers, jeopardising the willingness of people to volunteer and their contribution to volunteering services. Future efforts should be made to convert volunteering willingness into effective contributions to the emergency response system. This can be done through improving the organised efforts of volunteers by implementing policies, regulations, coordination mechanisms and volunteer training and support.
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